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(57) Abstract 

The present invention involves the regulation of specific enthalpy at evaporator inlet by deliberate use of the pressure and/ 
or temperature before throttling for capacity control. Capacity is controlled by varying the refrigerant enthalpy difference in the 
evaporator, by changing the specific enthalpy of the refrigerant before throttling. In the super-critical state this can be done by 
varying the pressure and temperature independently. In a preferred embodiment this modulation of specific enthalpy is done by 
varying the pressure before throttling. The refrigerant is cooled down as far as it is feasible by means of the available cooling me- 
dium, and the pressure regulated to give the required enthalpy. Another embodiment involves modulation of enthalpy by varia- 
tion of the refrigerant temperature before throttling. This is done by controlling the heat rejection from the device. 
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If #JS 1 r=E««>3&}*. 
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mz*. y «E*flt*<*a&tfaa£ sits * 5 ic& ? x 

l\$>ttmto®3£Wk& (12) ro<SE3EAPlrfiff;4f!iSUv 
-/< (16) 6* Ci:S1#«i*-4B|jMn 

■tZtmm 1 ~ 5 0Hvf ftfr 1 lIIC|Bi6<7)^;i 0 

[IS*3I7] a&mfi&-y--f £;u<os-9--f Ki=fci*-ci*a 

is?ija*S;*:h.fciEEa§*£ do) , Sfipgm (id . sy^ 
j& (13) &.vm&m (14) ^fis^fceeg^miEffi^'r 

mrlE^f6SI (14) tMie)±i^« (10) tro+^i^iea^ 

W:ffiE*«Uv-/< (16) <h. 

6) tmtvEffi® do) tro^Faiiciea^nfc. mtm 

EftlUv-/^ (16) K)]lgi5i:Jgg|5l=^®^-i,te)±aA 

p (17) t. mtz)$i$%iW. (id ossttipiciiji-r^^ 
i£%LAatzmi-z%±&wim (12) 

inJfE<gK#l£Uv-A (16) CD^ftSi^^ML-rflie 

B-y-r KE^^p^-r^fifB^y^is (13) me* 

SlgM (11) tfrie^H (14) iCDFelirKiSLfcC.!: 

7J&;fc<fctf*-0>i!£Mlc|y!L. ^<Dfflfl)SM(7)8g* 
£ PSK. Sit & 75^lcPf ■?> 1 0) r- fe & o 

as-b--r suwsai*. mi si-KJiMi^sjtSo cots 
si*. s«« (i) , M$&m&&& (2) . isy# 
o) . a^sssftSE^si (4) fr&nuai+ia. 

&aS*l*9KltMls]B<l=afft£iu -tci=*«*Mt»* 

tin* a. m^E-SS^^iv^m^m^mmit^otts 
y-efts : ^«EiiaroiE*at;;-ssii)iffi« (d icj: 
ya***u m^c. *<z»fr;!6ajS5&A<;gsgsg (2) i= 
Ay. ^cT-^jpai^sg^tu »*<=***p*ti=#jt 

f>ti^» croffc. BJEE&#)fr!«lillBS§# (3) lzj:y^ 

ssiE7Jsi;ssi=«se,*i-s. m&m (4) i=jsivc. # 
r*sic^«i$tt-s;^ss (fctxis. R-12. CF2CI2) £ 



t#i=»fiafti::j:4ie»*ai+*. danttavsit 

a*a«sai*a*a>e/x^A<»iatt&tfafcf=J3i* 
-c, a«i*ait6.*i4o 

c©a«i*£iR<ti. «x.f;E*@au8k JfrJ&RtfSSI&ffi 
#tS^/N> K^-v^. &^1989fcJ:tf;<fr;t1986 (Handbo 
oks of American Society of Heating, Refrigerating 
and Air Conditioning Engineers Inc., Fundamentals 
1989 and Refrigeration 1986) . 1-fcl^-tPMffllcfESi 

*BHtttttt*ME (AQ*-^) <7>*V/>58tgf£«l:: 

<t y „ cti-t><D;^!«a)?i|ffla)^itRrj:ffi'>icoLNr3i* 
a*©at«itt»-9--i'^juai«fl>ii6**i»i*±t lt, ^ 

/<-f'«*»ffci::J:yfr*>*L5. d^f.OT^;Slr|±, J;y 

r* fe y , zftii^&ssstij p 1- 331+ &mm\z& y $w $ 

3b^*yosi5»<o^§s^^j«$aj!ft-rsfctoic?ijffl-r«, 
= ti=«tyaa**t. m&mmmt&T-rz 

*e.ic, ifiSo^siiiffi-9--i'^jusa(73^i§izi3its 

ir. *#ftSSJi*QlzJ:y 2«JPttl;f»Jtt4tS 
J:-5l=JSofc^ (40~50^fl) *"Cli. C02A<^*42tO: 

mztixiotzo toisz.TAitmm&.ifMmz&y. a 
« i*b§^* as * 1= t^r as * *t * * 5 i-stt * 
t>f=o -t&mzimMtitmttib&z&m-rzms. 
ffls*ssi±s-r^. iisro«iai$-tfce,-rci:A<-e# 

*H-5Ci:A<fc-5 0 (C02(c•^t^T<7)Bg^SJSl*-31 
°c) o zom&lzts^x. Klzfcit^^ssro^ 
!Eli«<D5iEaia5l=felt-5IE*A<90~100/N*-;nr 
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m (Kalteprogesse) J X^'J 1933^ff. XI* 

S&*#I*m278095-^ (191250 BJ^fflSlc^ £ ftTl^il 
*ffl*fT3 2«P»EE«*a^r*. ^rAirtt 

y^'JzL-- tf— ■ zfx^-ffzj;* r;^;$Sii (Princi 
pies of Refrigeration) J CrtsjF*) v 2?A4M9824 

ti^o atJE* -f Kir felt «A«t%4Ua>ii 

a>Mi=fir*o>»**jii^*:-r^i:*-c*r, mi*^b^ 

tfy^Tr-l (gliding temperature) icjSUT 

(rejecting) *JU£««U 2*^ 

•5. 



■IMS1M KE*. B**a«-y-'T KEA) irfci^Til 
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Xtta*0>«S*i]ffllcj:*. 3«8»atAPlcj3lt*Jtx 

ffffia>*«a)ttx ;u e t *<b * ^ t ic ck y «» 
SkALr*<b*-&«c4:i=cfcy*J6*tt»*o 

ISIfctfjlCfcLNT. C(Dlfcx>*jUt?<DH»** ttyittt 
«rfl0ffi*t*ft**«zt(cj:y*lfc**t4. Jfrttf*. 

*»ft3«p«n»i=j:y. RrtB*i«y>MP*#t. *fcE* 
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I lilliMa) (HUMUI) JKftEE1^^9JUttaa>ff 
K2Bl*c<D»Wa>»*LL^*lS«ic«fcy«j«*tLfcH 

a 3 b \t z <d%w aym 2 mmm iz * y « a * nfc&K^ 

m 4 b (* - a>se«ia>s 3 gis£« ic ^ y *g/$ s fifcffiffis 

*5Bi**fc*a*Kftmcteit4»2B. i3ixiii 
> * ;u troBiffi s ^-r y ^ ? -e fe * o 

»6Br*C<DjBBBir«fc«ffi*»«BI*ttlcJ:«»atB*a> 
W7BI*^<0«MI=J:*»»l»*a)l»J»lcJ:*»affi* 
»8BI*xKftK*t*«tLr«fflr*fc*lc % 

^is-y-^ Kff*icj3^r5H£**i*ss2Bo>eBa#ai» 
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Wflttttttftttl*. fc£*li\ (C 2 H 4 ) , ^-f 

(B2H6) . . ZMitStm (C0 2 ) . x*> (C 

2H6) Rvmitmm (N20) . ttsctms. 

11l=It5iJiltt*ti*ElS«10t. lQ9KSIftSttS12^. 

a&#§J»35»*14<fc, fctt:#8t3§/ U*>-/n*16 
fc. |S)iigM!!ft3EgS»12<7)«IEfl|i:A<. tfti;#13&jEIMI 

iorosiEAPi9<D*rpii=. g.a?>rtei::iiig;5Fti-ci*<5o m 

(*U*>— /<16l*IM6»aaiPl5l=iMS*ti. *fcU*>— 
/ <1 6CD**x ffissas P (*lRl3iESS»35SiS12iriHS * *iX ^ 

So 

fi»is»K»»i2i*c«)»«fl>«(i6*a*-r*fc*!)i=ift 
Sic&gT?&-5£i^*a>T?f*fci**<. bottom, fti- 

fil3Si!»3E»*12fl!>lKn?ji!l17l=*JL^-C. fc4lM**«>a 
-C?J^18(zfctNT, fc£lMotC;K£<fl£<7>FB t )<Dej&<7>{iM 

*>#i£fc IS. il«'Sji«<0i«tt:3iEfi*i|KSa (El 

&3miz7f;2*iz>z<D&w<D'm2mmm\zis^x. rem 
tim®i6o!t?m-b<f * > hi*. #2ixi;«y#i3F B i-e. 

ISroft!i<D8lJieg3H 0~ 1 4(i ffl8B£t(S&l I- It -5 t m 
fSBS&«12(ifi*fc&l!l£tfct>-rc<!:tt 
<. £tfei-Z>Zktf-C'2:Z> 0 Uv-/<22rt<DBE*l*35*x 

So 

®4 0|cd3(t£C©fBBJ3<Dm3Hte0Qlcfcl^-C, f^«bS5E 
fl=lHlK(DK't-b^> > M*1#53i|a>Uv-/<25£S#U 

*imi::fttt£4i.«. mmMVtis hii^e,i=. guts-Eft 

OS;iES|5ai;<SffS|5lciE-tt.^niSS*HS#23at;#24 
£01*. So 

^fflico^Tiftaj-rs. ^«i*iEas*iioi-fc^rs«]4- 

ISBg^ff**-eEE«li$*i, 0E$!HSI3SaiP2OI;fc. m5Ell: 
fcl^TttltS r a j £LT^;**i.So tf&liS&S&Sgn^ 

£ilttJfc;ftSim. fc<txlo?;^£P3gmxi**ir«cai-r-5. 

Bfai=*y. jftjii*, «^ rdj ^-c^yttfi^ftsitu 



l=. |Sj3SSJ»X8llg12lcfc^rttSI r c j ££1:: 

;^ai$Hrt,at>o tty#i3-ea>E*«Ti=j:y. 13 

Dlctt® Tdj t LT^^S^?!-. *fx/;$i*a>2 
ffi;1^<*A<Bl«^HSo »«l*JIMB»14l=fct%r. ttfl 
(D^lr^y^^qRiR-r-ijo Slfl*3SaiPI-fclt-5ttJS 
To j fr£tf?J«CD3imi*, |S|jSS^^SS12lcfc^r. 
E$g«i3iEAP19ir3iEA-rSI!llls tttt r f j 
HttK. E*gffi3SAP19<D3iEAlc c fey+H'^;uA<^ 
Jilc£*tSo C<7>f£B^ro»*ut^ffi«lcj3f>-Cld:m2ll 

1=5***1**31=. nieigauiprottfis r e j i*. mm 

»SHJPI=i3lt4»**iiM*MBI=*y. 2ffl^HS#Sgl= 

::fci::<fcy»***i*. *a<D*ttJi*a*afcy©» 

spffi*. -r«Pb%. Bf^a^siffi*.*. «» rdj fed; 

tty»fti*fix>*jue«ia-efcy % Sot^ rdj re 
fcif<g>x>$uutfli. jS r c j icjs(+ftx:/$uutri::« 

tittle SftSESISIII^fct^TSS^fiTaFn^ctlc 

tt7Ka<fcy»iKS^« fit, *aaisi(*ifii0asj»ssa 
sicfctxr. sateen r c j ^r*;^a]Stt^c^A<r* 

fcL^r. ^ r c j iztec+«asri. K-tf-f Kicfei+sa 

•r4c<hlCcfcyafie**x*o BffjS#5S-e(D*S«a)* 
m5gifc^$tL^cfc5ic. l±^|Ccfc^X>^;U 
t°(7>^ife^tfct>^o BBtt»**-f^;U (a-b-c- 

^^CD-tl->r^;U (a' -b' -c' -d' -e-f) . 

(a" -b" - c" -d" -o - f ) ^Ltt>§o 
^3 1*- S fc ^ t ig S * *l S o 
BE^-f K©E*l*. y**S*tTt^*c 

cHtoO*MI**tta>*— /<— XI43R56SO) 
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12 Dlr^ftS -©£B£©#£ Ll^ffitflllcfcl^-C, 
JS+H' K©*««*l4«y#13©|l!**-B»ttl=«S«r 

ffiJ***iS*«3S*l=*y» SMB*»tHni5l=jsi+*£ 
«j8H*ai*«i*£*tS. LfrU Ui'-.Kiefr&lRSI^ 

-r^©ai*>&jflE3«i*-3e-efc6. *©*ss. u->- 

/ n'I-SK C & 35HJ -T S &&3Sap B I 1©/ <=7 >X it 

v^hJti, -&©$SS. Uv-A©j£ft8iai*M'>l,, 

Ct^b. S8if§S3Saj P 1 51= fc It *<if * ts 

&l»3l^>^©j$#;Tia«t©M©3SEaA<. 

+M K^iH^tt, U^-/<l=fcl*T?fctt:tt!!gT?f?iKS 

^ > X A<Stti £ 4x S * T*M'> * ft S . 

u ->-/ N-o^ffli- fc it * » «+ * 
titt-r-sf=i()i=#2i©js»atf«sy#i3(7)iafisi^B#ic 

tt5-tl-«fcy, it* £ Hit So K**&# 
21£ttLTUv-/s*^©^©;Tia£Md>£-t!\ ^©*§ 

!*«HfiA<liifS^lcJ:yg-9--r Kfr&ft-IM 
$e£HSo 

itJIM Kftiga©teM*<. iRy#13^ji-555fi^l5(S- 
L <t *>< & #21 £ BSJftf S d £ (= «fc y . m&L2ti 
5. Cftlijta^jffiftlilS&tf^-'t-l' Kfr€>Uv<-/N*22->. 

ifui2i=:*$*is-©#§w©m3§tiMi=fc^-c. s-y- 

-T K<05ff!«Haiis #24$Bg»L, |5JB#l=iS&y#13£iI 
y, )^!«^aiiiKy#13$iiS3iEaro«MlcJ:y, « 

atf-f K3taa©ffi»i*. #23$m«cl, jfrsasaa© 

23RU:#24£i@S-r^,i:^B*lc. »y #13**HW*C 

ti-«feyjafiE$tL-5o 

It. HB*M»6«J(l-#a>*«>»ftl=J:yfft3*l*J«ltt 



.fcl^flJj&^WL-CUSo SbC. C ©HJ£0I]I= * y Jjfl 
aa. Ltztf-z>T7%MmJjO>&it£W5 Uv-/<16<Djfc 

{*ws«©*<bic j: o r fttvnfio>&wi\zmfoX'£& * 
s. *&i=* as*MBtofflni=fcu*T*H*tt:**-r*a 

£»U tty#13*£»fC*»*©+»ftttlft36<aflt* 

Lfc*<or, a*©*- tx^'v hsc#*<»y* 

jg $ U v— / <\zffiWt t it S - <t 1= J; y \zmfiL $ ft 

So l. znmmmi*. ai*BE*j:y«^K-»n' k 

)ItllCfct^rlot. fig*«ffliai!g*-§-jl5tEL'». U->-/<22 

in 

LTillE^*l.Si:t^afiJ^£*-rSo Uv-/N*25£5ftK 
l=lKl-iI^-rS#23R^#24(4. ttA««P4i0!>»imd 
HSo c©H)SteiJI*. ^ti^b*. 3o©m^S#©ffi 

c©m*©2o©SI)!S15iJli. mi ©Jf^L^HJfiffillclt 

A x L. ISf+Si;il$E^14l:M-rS<l^©vXxAF a 1©M 
l*. ^;Mlfi*fc:4.CD-ei*fcin 

-ti.^r'i5iB^Lt:iijs«ic < j: y sait-c e>*tfc*aBS*^m 
Eifg-y-f ^;u^aii, •fe^^f?i=fco^riSffl^ti.S. 
*©a*i*. /j^flRt;«t»s!a)H3effisiJ.-v h-*>w»ffl 

h^>^~ ■ j.— ^lcfe^,^-c^S46r^gurL^s„ at* 
M^afflW©-oi*^i(imffl^iS^Si-fcitst©r'& 

y, ^CT-liSrM'S^CFCttWSaA^^W/d:, R12-> 

x t- ^©ftg^w^tt tfm&miK t # i x f> s. 

C 0)mmO C *L* TT-iSB^ ^ ^f:HJ6« l*«St© tzHi<D t 

©■e&y. RB^Stwr-144-^o ftfc\ ##<tL-Ci£ 
^S'ECf.l*. S-y-'T KIEti^ii: L"C-Sl=«}#-rSi: 

«jy«f^ otKfis r c j ) -rsMro^as^, ^ 

fii-t?fesctt,Bje.3!)^S)5 5o ^«9Ci». -r^*»s 
fixitTKosiEa^teM^-sctic^y, «y«^sfi©a 
siiii^u. «6*i*iST-rSo ^*pa<*©3iEaA<ii^:-r 

S«t. &yt£fEl!ir©;SJg*M6TLs LfcA<oTSS©fig 

r-fes„ 
mm 
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tfWLTo>mm\~& y«s*trfey. c<D3i«-ei4. g2 

tl. 3^o*»4:LTz:B<ba* (C0 2 ) *«JULTl* 

So 

»tt« hltlltUJ: Lt*tfl«LtS^ ^"ft 
;b*>7KA<. 3K»*14lctelt*3W«C02l=J:*»*«l-«fe 

11lcj3l*TC02l-<fc yftlJlftS*tSo hSM(461ccmCD 

tt«Eis«ioat;4i(D«»»**-r4 us/— /<i6*a* 

»K«»2at;us/— /^6jfti7^©«*9-f 
«y#i3tt*»»ff**i*. 

MM 

d <D« 14. » y #1 3(DBBttffi 3F 1* * - <t IC £ y . • 

i^*o »*-r Ka**ft»r*-i:i=«fcy. jk*»»a 

icfcit«>frj*fta©B»#m*h*^ 

*u *fc»3Ein«iii3»-r4*aApafiti*. 35°c-e- 

Sl~«»iF*L*o 4ca>*9IM:llft«14&tf»XlMI1ia) 

memit. «y#133&<Hffi±«(c***i*«k5l=tiffi* 
tt^B#|z % (Q) (OKtt. EBBS/*? htt» 

m (W) . E-fr-f KEA (PH) . C02R>9IE> (m) . 

*«»aupicfcit*co2a* ae) . nxMiicox 

fcfcPdfcttSCX^jt (Tb) . &yi^>-/\^(Daftl/ 

(h) $^Lt^^o tty#a>fiaa>H»a>^*<* 
■»«jc?ic mt> (q) f4«ty# (13) *»frr*- 

fclc*y % S«i::*]WS*i5« SSI::. Bfi*&« 2c5£# 
ttlc*5l*T\ BBGQ2JWXB (m) I*($(S-36t?& 

y. ^o;*aifi6A^t>ailtUTi>4-i:A<^^^-efc5 

<f^7\* % iAa)»4<*»-f KE* (P 

SSI::. B^6. B*S*ifcB*-f KE»#. IUK<7)^ 
K^(DC023taJla>»te(Ccfey. Uv-/«b 
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